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METHOD OF RECOVERING DROPPED CALL IN MQBTT.R COMM UNICATION 

SYSTEM 



PRIORITY 

5 This application claims priority to an application entitled "Method of Recovering 

Dropped Call in Mobile Communication System" filed in the Korean Industrial Property Office 
on December 7, 1999 and assigned Serial No. 99-55341, the contents of which are hereby 
incorporated by reference. 

if BACKGROUND OF THE INVENTION 

^ 1 ■ Field of the Invention 

j The present invention relates generally to a method of recovering a dropped call in a 

mobile communication system, and in particular, to a device for rapidly recovering a dropped 

pj call using a physical channel additionally provided for multimedia services in the future mobile 

f J communication system. 

O 2. Description of the Related Art 

Conventional CDMA (Code Division Multiple Access) mobile communication 
technology includes the IS95A/B standards and the JSD-008 standards. According to the 
standards, if a mobile station declares receipt of 12 consecutive bad frames during decoding, it 

20 disables its transmitter. While in this state, if 2 consecutive good frames are decoded, the mobile 
station enables the transmitter and performs a normal communication. On the other hand, if the 
mobile station fails to receive 2 consecutive good frames for five second after it disables the 
transmitter, it releases the communication with a base station. 
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To recover the dropped call, the user of the mobile station should redial a telephone 
number. That is, the mobile finds a base station whose signal is received with good quality using 
a searcher and then estabUshes a new call through receipt of a synch channel, receipt of a pagmg 
channel, access probing, and establishing a traffic channel in sequence for communication with 
the new base station. 

However, a total often seconds is allotted to attempt a call recovery after five seconds. 
This is a long time for a subscriber to wait. Therefore, if consecutive fi-ames are damaged for a 
predetermined short time (12 or more firames), the mobile station searches its adjacent base 
stations using the searcher and establishes the new call with the searched base station. FIG. 1 
illustrates a conventional procedure of searching adjacent base stations using a searcher m a 
mobile station when consecutive firames received for a predetermined time are defective. 

Referring to FIG. 1, the mobile station determines which base station to communicate 
with (heremafter, referred to as a serving base station) in a system determination substate in step 
101 and enters a pilot channel acquisition substate in step 102. In the pilot acquisition substate, 
the mobile station acquires a pilot channel and the short PN code timing of the system. In step 

a 

0 103, the mobile station enters a sync channel acquisition substate. The mobile station receives 
and demodulates a sync channel message based on the acquired short PN code timing and 
analyzes the sync channel message to obtain initial system information such as information about 
its adjacent base stations and timing information. The mobile station then transits to a timing 

20 change substate and synchronizes its timing to the system timing in step 104. When an 
initialization state is over, the mobile station enters an idle state in step 105. While in this state, if 
a call is initiated the mobile station enters a system access state and attempts to access the 
serving base station in step 106. 
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Upon entering a traffic channel initialization substate in step 107, the mobile station 
requests the serving base station to assign a traffic channel The mobile station transits to a 
waiting for order substate in step 108 and then to a waiting for mobile station answer substate in 
step 109. When the traffic channel is assigned for the call, the mobile station enters a 
conversation substate to perform the call in step 110. If the call is completed normally, the 
mobile station releases the traffic channel in a release substate in step 1 1 1 and returns to step 103 
for entering the sync channel acquisition substate. 

In the conversation substate, the mobile station activates a call drop timer. If a 
predetermined number of consecutive good fi:ames are not received before the call drop timer 
expires, the mobile station transits to a waiting for search task report substate and searches for an 
adjacent base station with the highest signal strength measurement in step 112. If the mobile 
station acquires the new base station, it transits to the idle state for the serving base station in step 
105 and to the sync channel acquisition substate for the new base station in step 103. The mobile 
station is assigned to a traffic channel by the acquired base station to recover the dropped call. If 
the call is completed normally, the mobile station transits to the sync channel acquisition substate 
in step 103. On the contrary, if the dropped call is not recovered but released, the mobile station 
should return to step 101 to reacquire a base station in the system determination substate. 

FIG. 2 illustrates the conventional dropped call recovery procedure in the mobile 
station. Referring to FIG. 2, the mobile station receives a sync channel and synchronizes its 
timing to system time in step 201. In step 203, when a call is originated, the mobile station 
accesses the serving base station and requests the base station to assign a traffic channel. Then, 
the mobile station is assigned to the traffic channel by the base station in step 205 and perfonns 
the call on the assigned traffic channel in step 207, If the call is dropped due to receipt of 12 
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consecutive bad frames, the mobile station disables its transmitter in step 209. 

In step 211, the mobile station performs traffic channel supervision to determme 
whether 2 consecutive good frames are received for a predetermined time, for example, 5 
seconds. If two consecutive good frames are received, the mobile station enables the transmitter 
and performs the call. Otherwise, the mobile station searches for a base station other than the 
serving base station, of which the signal is received with an acceptable level of signal strength 
using a searcher. If the mobile station succeeds in finding the new base station, it gives up 
communicating with the serving base station, receives in step 213 a sync channel from the new 
base station, synchronizes its timing to the new base station time, and originates a call m step 
215. Then, the mobile station is assigned to a traffic channel by the new base station and recovers 

the dropped call in step 217. 

The above conventional dropped call recovery method, however, has the problem that 
the mobile station must initiate a call attempt starting from the sync channel acquisition substate 
for the new base station. In this case, the mobile station releases all physical estabhshment on the 
traffic channel in use, for example, releases assignment of a finger receiver and reassigns a finger 
receiver to the new base station. If the mobile station receives a signal of good quality from the 
old base station, it fails to perceive the successfiil receipt of the signal. This imphes that despite 
probable resumption of the call with existing resources, repetition of the traffic channel assigning 
procedure delays the recovery of the dropped call. 

SUMMARY OF THE INVENTION 
It is, tiierefore, an object of the present invention to provide a method of attempting a 
call to a base station other than a serving base station using a physical channel additionally 
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provided for multimedia service and assigning a traffic channel when a call is dropped in a 

mobile communication system. 

It is another object of the present invention to provide a method of checking vi'hether an 

abnormally disconnected fundamental channel is recovered, while attempting a call to a base 
5 station other than a serving base station on a supplemental channel when a call is dropped and 

then resuming a call on a traffic channel available earlier in a mobile communication system. 

To achieve the above objects, when a call is dropped, a mobile station determines 

whether two consecutive good frames have been received on a traffic channel that were 

disconnected in relation with the call drop, while searching for an adjacent base station whose 

signal arrives at the mobile station with a greater received signal strength using a searcher. The 
m mobile station is assigned to a traffic channel by the searched base station using a physical 
J channel used for data transmission and resumes the call on the traffic channel that is available 
3 ' earher between the recovered traffic channel and the assigned traffic channel. 

BRIEF DESCRIPTION OF THE DRAWINGS 

O The above and other objects, features and advantages of the present invention will 

become more apparent from the following detailed description when taken in conjunction with 
the accompanying drawings in which: 

FIG. 1 is a conventional state transition diagram for dropped call recovery in a mobile 
20 communication system; 

FIG. 2 illustrates a conventional dropped call recovery procedure in a mobile station; 
FIG. 3 is a state transition diagram for dropped call recovery in a mobile communication 
system according to an embodiment of the present invention; and 
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FIG. 4 illustrates a dropped call recovery procedure in a mobile station according to an 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

A preferred embodiment of the present invention will be described herein below with 
reference to the accompanying drawings. In the following description, well-known functions or 
constructions are not described in detail since they would obscure the invention in unnecessary 
detail. 

The present invention pertains to a method of recovering a dropped call using a physical 
channel additionally provided for high speed data communication (e.g., a supplemental channel), 
while maintaining a physical channel established for a call when the call is dropped in the mobile 
communication system. 

In the field of mobile communication, the IS-95 standards primaHly focused on voice 
transmission gives way to CDMA 2000 standards that additionally provide high speed data 
transmission. Accordingly, the future mobile communication system additionally provides a 
supplemental channel to support diverse data rates for multimedia services and a common 
control channel for transmitting control information. In accordance with the present invention, 
when a call is dropped, the dropped call is recovered using the additional channels (the 
supplemental channel and the common control channel), while maintaining the physical property 
of a fundamental channel. 

FIG. 3 is a state transition diagram for recovering a dropped call according to an 
embodiment of the present invention. Referring to Fig, 3, a mobile station determines which base 
station to communicate with (a serving base station) in a system determination substate in step 
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301 and enters a pilot channel acquisition substate in step 302. In the pilot acquisition substate, 
the mobile station acquires a pilot channel and the short PN timing code of the system. In step 
303, the mobile station enters a sync channel acquisition substate. The mobile station receives 
and demodulates a sync channel message based on the acquired short PN timing code and 
analyses the sync channel message to obtain initial system information such as information about 
its adjacent base stations and timing information. The mobile station transits to a timing change 
substate and synchronizes its timing to the system timing in step 304. When an initiahzation state 
is over, the mobile station enters an idle state in step 305. While in this state, if a call is 
originated the mobile station enters a system access state and attempts to access the serving base 
station in step 306, 

When a traffic channel is assigned to the mobile station, the mobile station enters a 
conversation substate to perform the call on the assigned traffic channel in step 307. The traffic 
channel is a fiondamental channel for voice transmission. If the mobile station receives 12 
consecutive bad firames and thus anticipates an upcoming call drop in step 308, it determines 
whether 2 consecutive good fi^ames have been received on the fimdamental channel in step 309. 
Upon receipt of the two consecutive good fi-ames, the mobile station determines in step 316 the 
first available traffic channel. 

On the other hand, if the mobile station recognizes that the call in progress will be 
dropped in step 308, it transits to a waiting for search task report substate and searches for an 
adjacent base station whose signal arrives at the mobile station with the highest signal strength 
measurement in step 310. If the mobile station acquires the new base station, it transits to the 
sync channel acquisition substate and receives a sync channel message fi:*om the new base station 
on a supplemental channel or a common control channel that was disconnected from the serving 
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base station in step 311, while the mobile station is placed in the idle state for the serving base 
station. In step 312, the mobile station synchronizes its timing to the new base station time usmg 
the sync channel message. After the idle state in step 313 and the system access state in step 314, 
the mobile station is assigned to a traffic channel for the call (i.e., a fundamental channel) by the 

5 new base station in step 315. 

Then in step 316, the mobile station again determines the first available traffic channel. 
That is, the mobile station determines whether receipt of 2 consecutive good frames on the 
fundamental channel that were disconnected has occurred earher than channel assignment from 
the new base station on the supplemental channel. In either case, the mobile station returns to a 

i conversation substate in step 317. If the call is completed normally, the channel is released in 
W step 3 1 8 and the mobile station transits to the sync channel acquisition substate in step 303. 

f FIG. 4 illustrates the dropped call recovery procedure in the mobile station according to 

^ the embodiment of the present invention. Referring to FIG. 4, the mobile station receives a sync 
m channel and synchronizes its tinung to system time in step 401. In step 403, when a call is 

ii originated, the mobile station accesses the serving base station and requests the base station to 

D 

O assign a traffic channel (a fundamental channel or a supplemental channel). Then, the mobile 
station is assigned to the traffic channel by the base station in step 405 and performs the call on 
the assigned traffic channel in step 407. If the call is dropped due to receipt of 12 consecutive bad 
frames in step 409, the mobile station searches for an adjacent base station whose signal arrives 

20 at the mobile station with an acceptable level of reception strength using a searcher and checks 
whether 2 consecutive good frames have been received on the fundamental channel in step 41 1. 

If the mobile station succeeds in finding an adjacent base station with a greater received 
signal strength, it receives a sync channel message from the new base station on the supplemental 
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channel or the common control channel which was disconnected and synchronizes its timing to 
the new base station time in step 413. The mobile station originates a call to be assigned to a 
traffic channel from the base station in step 415 and is assigned to the traffic channel (a 
fundamental chmmel) for the call by the new base station in step 417. 

Then, the mobile station determines the first available traffic channel That is, the 
mobile station determines whether receipt of 2 consecutive good frames on the fundamental 
channel that was disconnected has occurred earlier than the channel assignment from the new 
base station. In either case, the mobile station resumes the call on the corresponding established 
traffic channel. 

While following the conventional dropped call recovery scenario, the mobile station in 
the present invention searches for an adjacent base station with a greater received signal strength 
measurement using a searcher immediately after a call is dropped and is assigned to a traffic 
channel for the call by the searched base station on a supplemental channel (or a common control 
channel). Specifically, the mobile station receives a sync channel to obtain system information 
about a paging rate and frequency assignment from the new base station, receives access 
parameters via a paging channel from the new base station, originates a service, and is assigned 
to a traffic channel by the new base station. At the same time, the mobile station checks whether 
2 consecutive good frames have been received on the fundamental channel. While in this state, if 
receipt of the 2 consecutive good frames on the fundamental channel occurs earlier than channel 
assignment from the new base station, the dropped call recover procedure using the supplemental 
channel or the common control channel is terminated and the call is resumed on the fundamental 
channel. 

As described above, the present invention is advantageous in that a dropped call can be 
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rapidly recovered to any channel environment change because a call is attempted to a base station 
other than a serving base station using a supplemental channel or a common control channel 
additionally provided to the future mobile communication system, while the conventional 
dropped call recovery scenario is also followed. 

While the invention has been shown and described with reference to a certain preferred 
embodiment thereof, it will be understood by those skilled in the art that various changes in form 
and details may be made therein without departing from the spirit and scope of the invention as 
defined by the appended claims. 
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